Objective. The differences in playfulness between young children with cerebral palsy and developmental delays and children who are typically developing, and the comparative effects of two interventions (one focused on improving mother-child interaction patterns, the other a neurodevelopmental treatment [NDT] session) on children's playfulness were examined in this study. Reliability and validity of the Test of Playfulness (ToP) also were examined.
Method. Three trained raters used the ToP to score 38 children, half with cerebral palsy and developmental delays and half typically developing, as they played with their mothers. Mental ages of the children ranged from 3 to 18 months. The mother-child dyads in which the children had cerebral palsy and developmental delays were then randomly assigned to an intervention group. After a 1-hr intervention to improve mother-child interaction, the children were rescored on the ToP.
Results. After examination of ToP reliability and validity, children with cerebral palsy and developmental delays were found to score significantly lower on the ToP than their peers who were typically developing. In addition, children whose mothers received an intervention to improve mother-child interactions scored significantly higher on the ToP after intervention than before intervention. However, the gain scores of children whose mothers received the intervention were not significantly higher than those of children who received direct NDT.
Conclusion. The results suggested that when the shared goal of parents and therapists is to enable children to express their inherent playfulness, intervention to improve parentchild interactions may be more potent than intervention directed at improving the child's developmental skills.
Holloway, 1997). These playful interactions promote the child's physical and cognitive development and emotional well-being (Connor et al., 1978) . Sutton-Smith (1980) argued that children's playfulness and play skills are derived from the early play routines between mother and infant beginning in the infant's second month of life. These routines involve imitation, turn taking, manipulating a play activity to increase enjoyment, and determining the outcome of the game.
When an infant has a physical disability, such as cerebral palsy, many of the dynamics between the infant and the caregiver are different from those between a caregiver and an infant who is typically developing (Connor et al., 1978) . Hanzlik (1989a) suggested that if one of the infant-mother dyads is unable to demonstrate or elicit behaviors that promote joint regulation of interactions, maladaptive behaviors may result, and the dyad may be at risk for interactional behavioral anomalies that can affect the development of the infant. (p. 35) The development of typical play routines also may be at risk for a young child with a physical disability. Hanzlik (1986) compared the social interactions of infants who were typically developing and their mothers with those of infants with cerebral palsy and developmental delays and their mothers. Each dyad was observed as they engaged in free play, and both participants' behaviors were recorded. Hanzlik found that mothers of infants with cerebral palsy were more verbally and physically directive, engaged in more physical contact, and had fewer face-to-face interactions with their infants. In turn, infants with cerebral palsy were more compliant, less responsive, and less independent than their peers who were typically developing.
Other researchers who compared similar motherinfant dyads found that mothers with infants who had disabilities displayed more maternal-directed behaviors (e.g., mother controls infant's physical response by moving infant's body; mother makes direct commands or statements to the infant) toward their infants, engaged in more social play involving physical contact, were warmer in affection, and initiated interactions more frequently than mothers of infants who were typically developing. In turn, infants with disabilities engaged in less eye contact, less vocalization, and less independent play than their peers who were typically developing (Barrera & Vella, 1987; Brooks-Gunn & Lewis, 1984; Eheart, 1982; Hanzlik & Stevenson, 1986; Kogan & Tyler, 1973; Lieberman, PadanBelkin, & Harel, 1995) .
Subsequently, Hanzlik (1989b) implemented an intervention for mothers that addressed appropriate ways to increase positive and decrease negative verbal and nonverbal interactions with their infants who had cerebral palsy. Hanzlik studied the effects of the intervention and found that, compared with mothers who did not receive the intervention, the mothers in the experimental group were able to decrease their physical contact and directiveness and increase their face-to-face contact with their infants. The infants also engaged in less physically directed compliance and increased their voluntary responsiveness to their mothers.
According to Missiuna and Pollock (1991) , the interaction characteristics that were improved in Hanzlik's (1989b) follow-up study are important features of an infant-caregiver play session. These characteristics may increase the infant's independence and motivation which, in turn, are key to infant exploration. Not coincidentally, motivation is also an element recognized by Bundy (1997b) and others (Lieberman et al., 1995; Rubin, Fein, & Vandenberg, 1983) as contributing to the playfulness of a child. Bundy (1997a) suggested that a child who is more playful has more internal control, is more intrinsically motivated, is freer from some constraints of reality, and is better able to give and receive interactional cues than a child who is less playful. On the basis of these beliefs, Bundy (1997b) developed the Test of Playfulness (ToP). A list of the items on this instrument and their descriptions are found in Table 1 .
One purpose of this study was to determine whether the ToP (Version 3) was a reliable and valid instrument to assess young children. Once validity and reliability were established, we used the ToP to compare the playfulness of young children with cerebral palsy and developmental delays with that of peers who are typically developing. Finally, we used the ToP to compare the effect of an intervention aimed at improving mother-infant interactions with that of neurodevelopmental treatment (NDT) on the children's playfulness. In regard to the latter purpose, we compared gain scores of the two groups and examined differences within each group at pretest and posttest. The hypotheses for the present study were as follows:
1. The ToP is a reliable and valid instrument to assess young children. 2. Young children with typical development would score significantly higher on the ToP than young children with cerebral palsy and developmental delays before intervention. 3. The ToP scores of young children with cerebral palsy and developmental delays whose mothers were given information on improving their verbal and nonverbal communication patterns would increase significantly more than those of young children with cerebral palsy and developmental delays who received direct NDT designed to improve their developmental motor skills. 4. Young children with cerebral palsy and developmental delays whose mothers were given information on improving their verbal and nonverbal communication patterns would score significantly higher on the ToP at posttest than before the intervention.
Method

Participants
The participants in the present study originally were videotaped for a study conducted by Hanzlik (1986) . Hanzlik's study was organized into two phases (see the "Procedure" section of this article for explanation of phases). Unfortunately, the tapes from one session in Phase 1 and three sessions from Phase 2 were lost in the intervening years. Therefore, the participants for the first phase of this study were two matched groups of 19 Caucasian mother-infant pairs (data from the child paired with the child on the lost tape also were eliminated). One group (n = 19) consisted of mothers and their young children with cerebral palsy and developmental delays, and the second group (n = 19) consisted of mothers and their young children with no cerebral palsy or developmental delays. Gender, age, conditions, and severity classification information of both groups of participants appear in Table 2 . Develop-mental status was determined using Cruickshank's (1976) classification for severity.
According to the Bayley Scales of Mental Development (Bayley, 1969) , the mental age for each child with cerebral palsy and developmental delay was at least one standard deviation below the mean for the child's chronological age. The two groups of children were matched for gender and mental age. The mother-child pairs in which the children had no developmental delays volunteered to participate in the study by answering an advertisement in the newspaper, whereas the mother-child pairs in which the children had cerebral palsy and developmental delays were recruited through various intervention programs in Wisconsin and Iowa.
The same mother-child pairs in which the child had cerebral palsy and developmental delays from Phase 1 participated in Phase 2. The mother-infant pairs were randomly assigned either to a group in which the mothers received intervention to improve mother-child interactions (n = 10) or a group where the children received NDT while their mothers assisted (n = 6). Gender, age, conditions, and severity classification information for the participants in the second phase appear in Table 3 . The present study was
The American Journal of Occupational Therapy 6. Extent: Proportion of time during which the child exhibits outward and obvious signs of having fun; being gleeful. Tries to overcome difficulties, barriers, 7. Intensity: Degree to which the child perseveres in order to overcome obstacles to continuing the activity. or obstacles to persist with an activity. Modifies activity to maintain 8. Skill: Ease with which the child actively changes the requirements or complexity of the task in order to challenge or make it more fun. vary the challenge or degree of novelty. Engages in playful mischief or teasing.
9. Extent: Proportion of time during which the child is involved in teasing or razzing or minor infractions of the rules. Neither mischief nor teasing is done out of a spirit of meanness. 10. Skill: The adeptness with which the child creates or carries out the mischief or teasing. Engages in activity for sheer pleasure 11. Extent: Proportion of time during which the child seems to want to do the activity simply because he or (process) rather than primarily for the outcome.
she enjoys it rather than to attain a particular outcome. Pretends.
12. Extent: Proportion of time during which there are overt indicators that the child is assuming different character roles, pretending to be doing something, pretending something is happening that is not, or pretending that an object or person is something other than what it actually is. 13. Skill: The degree to which the performance is convincing. Incorporates objects or other people into play 14. Extent: Proportion of time during which the child (a) uses objects commonly thought of as toys in ways in novel, imaginative, unconventional, creative, other than those the manufacturer clearly intended, (b) incorporates objects not classically thought of or variable ways.
as toys into the play (e.g., bugs, jars, cans, 21. Extent: Proportion of time during which the child tells jokes or funny stories or engages in exaggerated, swaggering behavior (usually for the purpose of gaining others' attention). Shares (toys, equipment, friends, ideas).
22. Extent: Proportion of time during which the child allows others to play with toys, personal belongings, or playmates or on equipment the child is currently using; or during which the child shares ideas. Gives clear understandable cues (facial and 23. Extent: Proportion of time during which the child acts in a way to give out clear messages about how body) that say, "This is how you should others should interact with him or her. act toward me." Responds to others' cues in a way that furthers play. 24. Extent: Proportion of time during which the child acts in accord with others' play cues, and the.response results in play.
approved by the Human Research Committee at Colorado State University.
Instrument
The ToP, Version 3 (Bundy, 1997b) , consists of 24 items scored on a 4-point (0-3) scale. Each score reflects extent (proportion of time observed), intensity (degree), or skillfulness (ease of performance observed) relative to specific behaviors. Bundy, Metzger, Brooks, and Bingaman (in press) reported evidence of preliminary validity and reliability with Version 2 of the ToP. Data from 95% of the items, 96% of the children (n = 400; age range = 6 months-14 years), and 100% of the raters (n = 73) conformed to the expectations of the Rasch measurement model. Children with disabilities, including 28 children with cerebral palsy, were included in this analysis (Bundy, 1997b) . Reliability and validity estimations of Version 3 have not been published but do not differ markedly from Version 2 (A. Bundy, personal communication, September 1997) . From its inception, ongoing revisions to the ToP have been made to more accurately reflect the true playfulness of children taking the test, including children with disabilities. Table 1 contains a description of ToP Version 3 items.
Procedure
As previously noted, participants who were videotaped for Hanzlik's (1986) study were used for the current research purpose of scoring the playfulness of young children using the ToP. Hanzlik's (1986) original study was done in two phases. In Phase 1, 38 videotaped segments of mothers and their young children (19 were typically developing, 19 had cerebral palsy and developmental delays) were made while each dyad engaged in a 15-min free play session at home. A standard box of toys (ball, doll, busy box, shape box, puppet, pegs and hammer, squeeze toys, weighted rocking bear, radio, pull truck, stacking rings, telephone, 1-in. colored blocks, rattle) was provided during each taping.
Mothers were instructed to act as naturally as possible while playing with their young children. Phase 2 was scheduled 2 weeks after Phase 1. During Phase 2, a 1-hr intervention designed to improve verbal and nonverbal communication between mothers of infants was given to 10 of the mothers whose children had cerebral palsy and developmental delays, whereas the other 6 children received NDT with their mothers assisting. Because four tapes (one from Phase 1, three from Phase 2) from Hanzlik's (1986) study were lost in the intervening years, the numbers of participants in the two groups in this study was uneven. The mother-infant dyads were randomly assigned either to the intervention to improve mother-child interactions or to the NDT group.
The intervention to improve mother-child interaction consisted of (a) discussing mothers' concerns regarding play with their children and research on mother-infant interaction and cerebral palsy, (b) modeling specific (verbal and nonverbal) interaction and positioning techniques, and (c) demonstrating maternal interaction styles (see Table 4 for Hanzlik's [1998] intervention techniques). Mothers then received a handout to take with them, summarizing what they were taught during the session.
NDT was provided to the children by an occupational therapist certified in NDT. Treatment focused on such areas as sitting balance and normalizing muscle tone through facilitation of normal developmental movement patterns. In contrast with the intervention to improve mother-child interaction, no social interaction techniques were addressed with the NDT group. Mothers were present during the sessions, but their involvement was limited to activities such as holding a toy while the occupational therapist facilitated the infant's reaching for the toy.
After the interventions, both groups of mother-infant dyads were videotaped again for 15 min of free play in their homes. The same conditions, instructions, and toys provided in Phase 1 were provided again in Phase 2. Taped segments of children with cerebral palsy and developmental delays from Phase 1 were considered "pretest" tapes, and segments of children after either the intervention or the NDT sessions were considered "posttest" tapes. For the present study, the 54 videotaped segments of mother-infant play (38 from Phase 1, 16 from Phase 2) were placed in random order so that the raters would be naive to the phase. Each of the 54 tapes was then scored using the ToP. The tapes were viewed by three trained raters who had been previously calibrated to score the ToP. (All of the raters were occupational therapy students from Colorado State University; the principal investigator was a professional master's student; and the other two raters were senior undergraduates.) Calibration involved scoring videotapes previously scored by trained raters and examining the data for goodness-of-fit.
Data Analysis
ToP scores from both phases of the study were analyzed using the Rasch analysis computer program, FACETS (Linacre, 1989 (Linacre, -1994 . Rasch analysis generates two types of statistics. One is fit statistics that determine goodness-offit of the items, raters, and children to the Rasch measurement model. The second kind of statistics generated is measure scores on which subsequent analyses are performed. The measure scores represent the raw scores converted from ordinal to interval data; in this study, measure scores reflect the relative playfulness of the children, severity of the raters, and difficulty of the items on the ToP.
Three assumptions of Rasch must be met by a scale in order for the data to conform to the expectations of the model. For the ToP scale, these assumptions are that 1. easy items are easier for all participants; 2. more playful participants are more apt to get higher scores on harder items than are less playful participants; and 3. lenient raters are more apt to give high scores than are severe raters (Wright & Stone, 1979) .
When all assumptions are met, the data are said to "fit the model" (goodness-of-fit).
To answer the question regarding the validity and reliability of the ToP to test playfulness in young children with cerebral palsy and developmental delays (Hypothesis 1), goodness-of-fit was analyzed using the fit statistics generated by Rasch analysis. Goodness-of-fit is determined through mean square (MnSq) and t statistics. Ideally, the MnSq value should be 1.0 and the t value 0. However, values 0 ± 2.0 for t and 1 ± 0.4 for MnSq are acceptable. Rasch analysis generates two t values and two MnSq values. One set reflects "infit" statistics pertaining primarily to items, raters, and Find a position with or without adaptive equipment that allows face-to-face interaction.
Use therapeutically appropriate positions whether you use equipment that also facilitates mother child, face-to-face interaction.
Make statements and exclamations, give praise, and imitate the child as you communicate with him or her. Try not to verbally direct your child all the time. For example, if the child is looking at the ball, say. "The ball is red," and wait for the child's response. Make your next comment after the child responds or after you wait for 10 sec for the child to respond.
When playing with toys with your child, give him or her a chance to physically respond to the toys independently before you assist the child in manipulating them. For example, before you show your child a toy, make sure that he or she is in a good position that allows maximum control. Then allow the child to play with the toy. If the child does not respond in 10 sec or so, demonstrate how the toy works. If the child does not respond again, physically prompt him or her and wait for a response. If still no response, physically assist the child in playing with the toy.
To focus on verbal reciprocity during interaction, use questions that are directed toward the child's production of familiar behavior. To focus on specific linguistic responses, use questions that ask the child to demonstrate advanced linguistic skills. (This technique should not be used to the point that it discourages the child's reciprocal interaction level.
Interactions should be paced to maintain the child's tempo. Interactions should only occasionally challenge or stretch the child's skills. For the most part, statements and questions referring to the play activity should be at the child's current level of functioning.
Parent-child turn taking during interaction.
Parental imitation of child behavior.
Face-to-face interaction.
Use of adaptive positioning and adaptive equipment that includes face-to-face positioning.
Verbal directives should not be used exclusively during interaction.
Decrease physical directives.
Use "wh" questions (who, where, what) that continue the established topic of conversation and are developmentally appropriate.
Interactive match subjects in the middle of the scale. The second set reflects "outfit" statistics pertaining primarily to items, raters, and subjects at the extremes of the scale. Only when both statistical values (MnSq and t) fall outside of the acceptable range for either infit or outfit does the data for the item, rater, or subject fail to conform to the expectations of the model. To answer the question regarding the differences in playfulness in young children with cerebral palsy and young children with no developmental delays (Hypothesis 2), we subjected the measure scores generated by Rasch analysis to a paired t test. To answer the question regarding the change in playfulness in young children with cerebral palsy and developmental delays whose mothers received the intervention compared with young children with cerebral palsy and developmental delays who received NDT at posttest (Hypothesis 3), we originally planned to use an analysis of covariance. Despite random assignment to intervention groups, however, the mean pretest score of the NDT group was significantly higher than that of the intervention group (t = -3.23, p = .006). Thus, we subjected the gain scores (posttestpretest) in Phase 2 to an independent t test (Gliner & Morgan, 1996) . Because we were interested in individual differences that would otherwise be masked in the group analysis, we also graphically plotted each participant's pretest and posttest measure scores plus and minus the estimated error (see Figures 1 and 2) . In cases where the resulting pretest and posttest bands did not overlap (such as with Participants 6 and 8 in Figure 2 ), we considered that person's scores to be significantly different (Silverstein, Kilgore, & Fisher, 1989) . Finally, to answer the question regarding the differences in playfulness in young children with cerebral palsy before and after the intervention (Hypothesis 4), we subjected the measure scores generated by Rasch analysis in Phase 2 to a paired t test. Because of the small sample size and the exploratory nature of the study, all significance levels were set at p = .10.
Results
The data from 100% of the participants conformed to the expectations of the Rasch measurement model. That is, fit statistic t values ranged between ≤ 2 and ≥ -2 and MnSq values between .6 and 1.4. Data from all three raters also conformed to the expectations of the model. Of the 1,296 scores assigned (24 items x 54 tests), Rasch analysis determined that only 33 ratings (2.5%) were unexpected. Twenty-two of these were for the item Shares, and 7 were for the item Decides. Therefore, we concluded that the ToP is a valid and reliable instrument to test playfulness in young children, and Hypothesis 1 was supported. The significance of the unexpected ratings on Shares and Decides will be discussed in subsequent sections.
The results of the paired t test indicated that the mean score of the children who were typically developing was significantly higher on the ToP than the mean score of their matched counterparts with cerebral palsy and developmental delays (t = -3.938, p = .0005). Hypothesis 2 was, therefore, supported. However, Hypothesis 3 was not supported. The results of a t test on the gain scores indicated that there was no significant difference between the mean gain score of the children whose mothers received the intervention and that of the children who received NDT (t = .562, p = .583). Finally, the results of a paired t test comparing the mean pretest and posttest scores of the children whose mothers received the intervention revealed significant differences (t = 1.615, p = .062), thereby supporting Hypothesis 4. This occurred despite the mean pretest score of the NDT group being significantly higher than that of the intervention group (t = -3.23, p = .006); no significant differences were found between pretest and posttest of the NDT group using a similar paired t test (t = -1.188, p = .144). Table 5 illustrates the results associated with Hypotheses 3 and 4.
Discussion
The primary purpose of this investigation was to examine playfulness in young children. Using the ToP (Bundy, 1997b) , we examined (a) differences in playfulness among children who were typically developing and children who had cerebral palsy and developmental delays and (b) the effect of an intervention to improve verbal and nonverbal communication patterns between mothers and children with cerebral palsy and developmental delays. Before any further analysis could be done, reliability and validity of the ToP needed to be established for this population. The data from all of the children and the raters were found to conform to the expectations of the Rasch measurement model, providing evidence that the ToP was indeed a reliable and valid measurement tool to assess this population. This finding is of particular interest because four of the children had mental ages of less than 6 months. Although the ToP previously has been shown to be a reliable and valid tool for children with disabilities, these results suggest that the ToP is also a reliable and valid tool for children with cognitive deficits and children as young as 3 months of age. It is important to note, however, that the measure scores for all of the children in the present study were relatively low. Forty-eight (89%) of the 54 taped mother-child play sessions yielded measure scores that were below average (0.0). Only two of the children with cerebral palsy had measure scores that were above average, both of them at posttest (one in the intervention group, one in the NDT group). These results suggest that either these children were not particularly playful or many of the characteristics of playfulness, as measured by the ToP, are not readily seen in very young children. Future research is needed to examine the stability of ToP scores over time with very young children.
As expected, young children with cerebral palsy and developmental delays scored significantly lower on the ToP than their matched counterparts who were typically developing. These findings support previous research regarding playfulness and mother-young child interaction patterns of children with physical disabilities (Barrera & Vella, 1987; Brooks-Gunn & Lewis, 1984; Hanzlik, 1989a; Missiuna & Pollock, 1991) . Over the years, researchers and theorists have argued the importance of turn taking and cuing to an infant's development (Connor et al., 1978; Hanzlik, 1998; Papousek & Papousek, 1975) . These skills also contribute to a child's playfulness. One important element reflected in the ToP is framing, the ability of the child to give and read social cues. This element is represented in the ToP on the items Gives Cues and Responds to Cues.
We found that the raw scores on these two items tended to be higher for children who are typically developing. On the item Gives Cues, 79% of the children with no delays spent more than half the play session giving appropriate cues to their mothers compared with only 37% of children with cerebral palsy and developmental delays. Likewise, for Responds to Cues, 47% of the children with no delays spent their play session responding appropriately to cues from their mothers, whereas only 21% of the children with cerebral palsy did the same. Hanzlik (1986) found that young children with cerebral palsy and developmental delays displayed less voluntary responsive behavior and more physically directed compliant behavior when interacting with their mothers than young children with no developmental delays. These same young children also scored similarly on items of the ToP that required the young child to advocate for his or her needs-items such as Shares and Decides.
There were 33 unexpected ratings of the 1,296 assigned scores. Interestingly, 22 of those 33 scores were on the item Shares. In addition, 17 of the 22 unexpected ratings for Shares came from young children with cerebral palsy and the remaining 5 were from young children with typical development who were younger than 5 months of age. The latter suggests that Shares, as it is currently described, is not developmentally appropriate for children that young.
According to the ToP scoring guidelines (Bundy, 1997b) , Shares is scored on the extent to which the "player allows others to use toys, personal belongings, or equipment. Generally, if the player is not protesting the others' use of possessions or interactions with playmates, consider that the player is sharing" (Bundy, 1977b, p. 32) . All 22 unexpected ratings for Shares resulted because the child scored higher on this item than expected. Children were given high ratings for this item because they did not protest when toys were taken away from them. In fact, these 22 children did not seem to notice and gave no response to their mothers' actions. This suggests that the scoring criteria for the item Shares should be revised because one of the core assumptions of Rasch analysis has been violated. That assumption-easier items are easier for all people-did not hold true on this item for 22 of the 54 children scored.
Along with Shares, the item Decides also yielded unexpected ratings for seven children, five of whom had cerebral palsy. The ToP manual (Bundy, 1997b) defines Decides as the "proportion of time during which the player actively chooses to do what [he or] she is doing" (p. 26). In contrast with Shares, scores on Decides were unexpectedly low. These unexpected ratings occurred because the young children's mothers made most of the decisions in terms of what toys to play with and what to do next. In fact, the children on 52 of the 54 taped play sessions scored "1" or "0" on this item, meaning that they had spent less than 50% of their time deciding what to do during the play session. The Hypothesis 3 stated that the ToP scores of young children with cerebral palsy and developmental delays whose mothers were given the intervention would increase significantly more than those of young children with cerebral palsy and developmental delays who received direct NDT. Hypothesis 4 stated that young children with cerebral palsy and developmental delays whose mothers were given information on improving their verbal and nonverbal communication patterns would score significantly higher on the ToP at posttest than before the intervention. *Significant mean difference (p < .10).
fact that this item was especially low for children with cerebral palsy and developmental delays confirms Missiuna and Pollock's (1991) suggestion that young children with physical disabilities can be deprived of opportunities to explore the environment because their caregivers anticipate their needs. It also supports Marfo's (1992) belief that mother intrusiveness is associated with suboptimal interactions between infant and mother.
The hypothesis that children whose mothers had the intervention would score significantly higher on the ToP after intervention than before intervention also was supported. This finding also is in accord with previous researchers' findings that when mother directiveness is tempered by increased maternal sensitivity (which is what the intervention encouraged), the child is more apt to initiate and persist with activities (Hanzlik, 1998) .
In Hanzlik's (1986) study, the greatest improvement after intervention was in mother-infant nonverbal communication skills. Specifically, mothers engaged in less directive physical guidance, more face-to-face contact, and less physical contact with their young children. In turn, their infants engaged in less physically directed compliance and more voluntary responsiveness. We noted similar changes in children's abilities to give and respond to cues. This result is particularly compelling, given that the intervention lasted only 1 hr. However, because of its short duration, the results of this study do not tell us whether the gains were maintained over time. Further research should be aimed at long-term benefits associated with intervention.
As noted, the mothers in the intervention group had less physical and more face-to-face contact with their young children at posttest. These actions may have resulted in increased scores on the cuing items because their relative positions and the physical distance between them allowed the children to read cues and respond to them more effectively. In addition, the fact that the mothers were able to change some of their nonverbal communication in Hanzlik's (1986) study and then effect a change in their young children's response patterns also may have contributed to facilitating increased ability of the children to give and respond to cues.
Although the differences in playfulness for children in the intervention group at pretest and posttest were significant, the difference in playfulness between children whose mothers received intervention and those who received NDT was not significant. This is in apparent contrast with Hanzlik's (1989a) Hanzlik, personal communication, April 1999) . Giving and responding to cues were the most likely playfulness behaviors to change. However, those alone were not always sufficient to change the child's overall ToP score significantly.
Several additional points should be considered. First and most importantly, the small sample size minimized the power to detect difference if such differences, in fact, do exist. Although not significant, the mean change of the intervention group was slightly greater than that of the NDT group.
Second, although the differences between pretest and posttest mean gain scores were significantly different for the group whose mothers received intervention, they were not different for the NDT group. Examination of the individual changes in measure scores (see Figure 1 ) revealed that only two children's scores improved significantly; both were in the group whose mothers received the intervention. In retrospect, the most obvious differences for those two children resulted from their positioning relative to their mothers. For the posttest, both children were placed in adaptive seating devices per Hanzlik's (1989a) intervention suggestion. This change facilitated more eye contact and more time for the dyad to give and respond to each other's cues, as evidenced by better scores for both children on the cuing items on the ToP. This finding demonstrates the importance of altering the environment to maximize children's performance.
Finally, despite random assignment to the groups, more children with moderately severe impairments and quadriplegia were in the group whose mothers received intervention than in the NDT group. However, it must be noted that one of the two children whose scores changed significantly was a child with very severe impairment; his mental age, according to the Bayley scales, was 2.62 standard deviations below the mean for his chronological age. Therefore, despite his severe impairment, this child was able to benefit from the effects of the intervention.
Clearly, the effectiveness of a short-term intervention designed to improve mother-child interactions lies in its power to enable children to demonstrate their inherent capabilities (in this case, playfulness). Thus, in many respects, it is not surprising that children with major developmental delays who received 1 hr of NDT aimed at improving their motor skills were not as likely to demonstrate increased playfulness. Perhaps with more long-term intervention, these children might have gained skills underlying play. However, the findings suggest that intervention aimed at improving parent-child interactions should be coupled with (and perhaps take precedence over) direct intervention aimed at improving a child's developmental motor skills.
Further study clearly is needed. To maximize potential differences, the intervention should be ongoing and of longer duration; it also should be aimed at the specific needs of the dyad, as typically would be the case in a child's therapy program, rather than a standardized intervention as administered in this study. The long-term effects of intervention also should be monitored. Further, although nonverbal communication skills were significantly changed in Hanzlik's (1986) study, verbal ones did not change. With more intervention, mothers would have increased time to focus on improving verbal communication skills. A larger sample size also would increase the power of the study, specifically, increasing the chances of getting more homogeneous groups through random assignment.
Conclusion
As expected, we found the ToP to be a reliable and valid instrument to assess playfulness with young children with cerebral palsy. We also found significant differences in playfulness between young children with cerebral palsy and developmental delays and young children with no developmental disabilities. As predicted, we found that the intervention that Hanzlik (1986) used to improve motherinfant nonverbal communication skills also significantly improved the level of playfulness of children in that group. Graphic analysis of individual scores revealed that two children in the intervention group, but no children in the NDT group, had significant improvement in their ToP scores. However, despite group and individual differences, the mean gain score of children in the group whose mothers received the intervention was not significantly higher than that of the NDT group. Greatly diminished power from the small sample size likely contributed to the failure to find significant differences in gain scores between groups. Clearly, there is a need for further study.
Young children with cerebral palsy and developmental delays face many more challenges than their peers who are typically developing, secondary to physical limitations and limitations perceived by caregivers and playmates. When caregivers are helped to effectively support children's abilities, children respond in more playful ways. Altering the environment is another important part of intervention aimed at improving mother-child interactions. Small changes, such as changing the relative positioning of the dyad during play, are effective for enabling children to demonstrate their capabilities. Thus, occupational therapists and others who work with young children with disabilities and their families should consider the full range of possibilities for facilitating mother-child interaction through intervention. L patient tracking systems and using functional assessment scales. Wheaton, IL: Marianjoy Rehabilitation Center. Sutton-Smith, B. (1980) . A sportive theory of play. In H. B.
Schwartzman (Ed.), Play and culture (pp. 10-19 
